The therapeutic role of very low-density lipoprotein receptor gene in hyperlipidemia in type 2 diabetic rats.
Hyperlipidemia is a common feature of type 2 diabetes and is related to cardiovascular disease. The very low-density lipoprotein receptor (VLDLR) binds to and internalizes triglyceride-rich lipoproteins with high specificity. In this study, we evaluated the role of VLDLR in hyperlipidemia in type 2 diabetic rats. Type 2 diabetes was induced in male Wistar rats by injection of low-dose streptozotocin coupled with a high-fat diet. Recombinant adeno-associated viral (rAAV) vectors encoding the human VLDLR gene (rAAV·VLDLR) were intravenously administered to diabetic rats. Results showed that in vivo, total VLDLR mRNA and protein levels were significantly decreased in skeletal muscle (type I VLDLR mainly reduced) and adipose tissue (type II VLDLR mainly reduced) but not in heart in hypercholesterolemic, hypertriglyceridemic diabetic rats compared with normal rats. And in vitro, in 3T3-L1 adipocytes, insulin-induced (1.0 mmol/liter) insulin resistance significantly decreased VLDLR mRNA expression. In rats, rAAV·VLDLR delivery resulted in a reduction in serum cholesterol and triglyceride that lasted for the duration of the study (12 weeks). Fasting blood insulin was significantly lower in the rAAV·VLDLR group versus untreated diabetic rats although fasting blood glucose levels were not significantly different in both groups at the end of the study. rAAV·VLDLR-treated animals had significantly increased lipoprotein lipase activity and reduced aortic atherosclerosis. Taken together, our data suggest that type 2 diabetes and related insulin resistance manifest decreased VLDLR with elevated serum cholesterol and triglyceride levels, and overexpression of VLDLR through a single injection of rAAV·VLDLR reversed these effects and consequentially attenuated aorta atherosclerotic plaque progression.